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Abstract: In the context of China's intensifying aging population, the economic security of 

the elderly has emerged as a pivotal concern. As of 2023, China's elderly population aged 60 

and over has reached 297 million, accounting for 21.1% of the total population. Against this 

detailed background, the purpose of this essay is to investigate the status, problems, and 

economic impact mechanism of personal pension consumer risk assessment in China. To 

achieve this, a quantitative analysis was conducted using a large-scale socioeconomic survey, 

which collected data on age, gender, educational background, risk appetite, and pension 

contribution rates. The method employed linear regression models to examine the relationship 

between risk-taking ability and pension contribution rates, as well as the influence of age on 

consumption willingness. The results indicate that consumers' risk-taking ability has a 

significant positive effect on their pension contribution rates, suggesting that individuals with 

higher risk tolerance tend to allocate a larger proportion of their income to pension savings. 

Furthermore, age was found to influence both risk preference and consumption behavior, with 

specific age groups exhibiting unique patterns. In conclusion, these findings provide valuable 

insights for policymakers and financial institutions to better design incentives and products 

that cater to the diverse needs of the aging population. 
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1. .Introduction 

1.1. Research Background 

Zhang Yong, deputy director of the Legal Affairs Committee of the Standing Committee of the 

National People's Congress, reported that on the morning of September 13, the 11th meeting of the 

Standing Committee of the 14th National People’s Congress voted to adopt the “Proposal of the 

Standing Committee of the National People’s Congress on the Gradual Delay of the Statutory 

Retirement Age” decision. This decision includes the main text, the Measures of the State Council on 

the Gradual Postponement of the Statutory Retirement Age and the four annexes. This decision will 

come into force on January 1, 2025. The provisions on the retirement age in the “Two Interim 

Measures” approved by the Standing Committee of the National People’s Congress in 1978 will no 

longer be in force. With respect to the main tasks of gradually extending the statutory retirement age, 

Wang Xiaoping introduced that, first, gradually extending the statutory retirement age. From January 

1, 2025, for male employees with the original statutory retirement age of 60 years, the statutory 

retirement age will be extended by one month every four months, gradually extending to 63 years old. 

Age will increase by 1 month every 4 months, gradually extending to 58 years old. For female 
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employees who are 50 years old, the statutory retirement age will increase by 1 month every 2 months, 

gradually extending to 55 years old[1]. As the degree of aging in China continues to deepen, its impact 

on socioeconomic structure, individual quality of life, and the old-age security system has become 

increasingly prominent. As of the end of 2023, China's elderly population of 60 years and over has 

reached 297 million, accounting for 21.1% of the total population, while the population of 65 years 

and over exceeds 217 million, accounting for 15.4%. According to the forecast of the United Nations, 

by 2050, the proportion of China’s population at the age of 60 and over will rise significantly to 

39.8%, and the aging speed is significantly faster than the world average, showing a significant pattern 

of “getting old before getting rich”. This trend not only exacerbates the mismatch between 

socioeconomic development and the aging process but also poses severe challenges to economic 

growth, wealth accumulation, and the sustainability of the old-age security system. 

Against the background of aggravated population aging, the economic security of the elderly has 

become a topic of widespread concern in all sectors of society. Elderly individuals generally face 

relatively low disposable income, and the risk of poverty increases significantly as they age. As one 

of the main sources of income for elderly individuals, the stability and sustainability of pensions are 

directly related to their quality of life. Although China has preliminarily established a pension security 

system covering three pillars, it still faces many challenges in actual operation. In particular, 

consumer risk assessment of the individual pension system urgently needs further improvement and 

optimization[2]. 

In addition, the frequent fluctuations in the global and domestic financial markets in recent years 

have further highlighted the importance of risk assessment for financial consumers. For example, the 

collateral crisis triggered by market turmoil in the UK pension system and the “net-breaking wave” 

and “redemption wave” in China’s bank wealth management product market had negative effects on 

investor confidence and market stability. This also further emphasizes the urgency of strengthening 

the risk assessment of individual pension consumers. 

1.2. Research purpose 

The purpose of this paper is to investigate in depth the status, problems and economic impact 

mechanism of personal pension consumer risk assessment in China and to provide theoretical support 

and suggestions for the personal pension system. The specific research purposes include 

comprehensively sorting the framework, indicators and implementation effects of personal pension 

consumer risk assessment to identify the main problems in the current assessment system; analyzing 

how risk assessment affects the behavioral decision-making of investors and the market performance 

of personal pension products; and ensuring the stability of the entire pension security system. On the 

basis of the research results, targeted policy recommendations are proposed to optimize the risk 

assessment framework, enhance the level of assessment technology, and strengthen the education of 

financial consumers, thereby enhancing the stability and sustainability of the individual pension 

system and better protecting the economic security and quality of life of elderly individuals. 

1.3. Research questions and hypotheses 

With respect to the suitability management mechanism for financial consumers, other countries also 

have relevant regulations. According to international experience, consumers' financial literacy levels 

vary widely. If the tolerance level of consumers cannot precisely match the risk level of financial 

products, it will be unfavorable for the maintenance of consumers' trust in the financial market and 

long-term financial stability. Personal financial information belongs to the category of privacy, and 

leakage or disclosure without consent constitutes a tort; second, it is derived from the implied 

obligation in the contract law, and the financial services contractual relationship implies the 
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requirement to keep client information confidential; third, it is based on fiduciary obligation theory, 

especially in the situation of conflicts of interest, such as in the consulting services between the bank 

and the client, and the financial industry operators need to ensure that the interests of the client are 

not harmed, which inherently requires the confidentiality of sensitive information[3]. In the United 

States, the “Rule 2111” issued by the Financial Industry Regulatory Authority mentions that it is 

necessary for financial institutions to understand the financial status, tax status, investment experience, 

investment horizon, liquidity needs and risk tolerance of consumers. Article 25 of the Markets in 

Financial Instruments Directive launched by the European Securities and Markets Authority also puts 

forward corresponding requirements for financial institutions and consumers, stressing that financial 

institutions should focus on consumers’ risk tolerance and ability to bear losses. Notably, as the global 

population aging trend becomes more evident, an increasing number of countries have begun to attach 

importance to the financial consumer protection of elderly people and the appropriate management 

of personal pension products[4]. 

H1: Consumers’ risk-taking ability is an influencing factor that affects the consumption ability of 

personal pension financial products. 

In recent years, with the development of China's financial market, the impact of financial literacy 

on the financial market participation, investment behavior and retirement planning of families or 

residents has received increasing attention. Research shows that households with greater financial 

literacy are more likely to participate in the stock market and tend to allocate more risky assets. In 

addition to its influence on investment behavior, financial literacy is also closely related to the depth 

and breadth of family financial planning. The research of Hu and Zang shows that when families with 

higher levels of financial literacy engage in financial planning, they not only choose products and 

services that are more suitable for their own conditions but also set more long-term planning goals. 

Qin reported that improved financial literacy can also promote the purchase of commercial insurance 

by residents, thus providing families with additional risk protection. With respect to the relationship 

between educational background and financial literacy, Wu revealed a positive correlation between 

educational background and financial literacy and noted that improving financial literacy helps avoid 

the problem of excessive debt[5]. This means that by improving financial literacy, households can 

better manage their financial status and avoid unnecessary debt risk. In terms of retirement planning, 

households with high levels of financial literacy are more likely to have a retirement savings plan[6]. 

Therefore, the second research hypothesis in this paper is as follows: 

H2: The fluctuation of financial literacy relates to the purchase rate of personal pension investment 

products. However, because of the special characteristics of the sample region, it may not be 

completely positive, but negative. 

2. Overview of pension finance 

2.1. Definition and scope of pension finance 

Most residents in China rely on the first pillar of basic pension insurance, that is, social pensions, but 

the security level is low, and it is difficult to meet the future needs of high-quality pensions. 

Reasonably guiding residents in retirement planning and increasing their wealth reserves for the 

elderly is highly important for promoting the high-quality development of elderly care undertakings 

in China. The long-term investment philosophy of personal pensions is based on the motivation of 

individuals to smooth their income to maximize the consumption utility of the individual’s lifetime. 

Under this goal, the consumption and savings in different periods should be rationally allocated from 

the perspective of the overall life course. 
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2.2. Analysis of the status quo and trend of pension financing 

At present, the awareness of the Chinese people in retirement planning is still insufficient. According 

to the “2023 China Retirement Wealth Reserves Survey Report”, as many as 19.6% of the respondents 

admitted that they had never thought about pension planning, and another 55% of the respondents 

had had such considerations but had not yet turned it into one. However, only 6% of the respondents 

said that they had developed detailed pension plans and had started to implement them. In terms of 

pension fund preparation, there are three main channels: social pensions, family pensions and 

personal pensions. Specifically, social pensions rely on the basic pension insurance provided by the 

government to support retirement; family pensions rely on the financial assistance of children, 

spouses, or other family members; personal pensions are through personal savings and investment 

behaviors, such as the purchase of commercial pension insurance, which comes from the self-

accumulation of pension funds. Notably, when individuals choose different pension models, they are 

deeply affected by their economic status and family composition characteristics[5]. With 

socioeconomic development, China's birth rate has been decreasing, which has led to a reduction in 

family size. As a result, the traditional culture of “caring for the elderly with children” and the family 

model of providing for the elderly face unprecedented challenges. Moreover, population aging also 

poses risks and challenges to the fiscal sustainability of the basic pension insurance system. 

3. Analysis 

3.1. Pension financial products and market analysis 

3.1.1. Commercial pension insurance and annuity products 

As a supplementary way of providing insurance for elderly individuals, commercial pension 

insurance has gradually received increasing attention in China. Compared with traditional social 

pension insurance, commercial pension insurance has the characteristics of high flexibility and a wide 

range of choices. The common commercial pension insurance products in the market include the 

following:   

- Life annuity: After the policyholder reaches the agreed-upon age, the insurance company pays a 

fixed amount regularly until the death of the policyholder. 

- Term annuity: The insurance company pays a fixed amount at regular intervals during the agreed-

upon period. 

- Deferred annuity: The insured pays the premium one time or in installments and starts to receive 

annuity after reaching the agreed-upon age. 

3.1.2. Analysis of investment-type pension products 

In addition to traditional commercial pension insurance, some pension financial products with 

investment attributes, such as pension target funds and pension trusts, have appeared in the market. 

These products usually invest funds in financial instruments such as stocks and bonds and aim to 

provide consumers with higher retirement income through capital appreciation. The characteristics of 

investment-type pension products include the following: 

- Higher expected returns: Compared with traditional insurance products, investment products may 

provide higher potential returns. 

- Coexistence of risk and return: A high return is accompanied by high market risk. 

- Flexible investment strategy: Provide diversified investment programs according to the different 

risk appetites of investors. 
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3.1.3. Size and structure of the pension market 

In recent years, with the worsening of population aging and the increasing demand for elderly care, 

the scale of China’s pension market has been continuously expanding. According to relevant data, as 

of the end of 2022, the total size of pensions nationwide will reach several trillion yuan. Structurally, 

the pension market mainly includes the following parts: 

- The first pillar: basic pension insurance, which is led by the government and has wide coverage 

but a relatively low level of protection. 

The second pillar, the enterprise annuity and the individual occupational annuity, are jointly funded 

by enterprises and individuals to supplement the first pillar. 

- The third pillar: personal pensions, including commercial pension insurance and pension target 

funds, are completely selected and invested in by individuals. 

3.2. Model analysis 

Our data come from a large-scale socioeconomic survey[7], which collected basic information, such 

as age, gender, educational background, and risk appetite score, from the respondents. These scores 

are obtained through a series of standardized questions about investment choices, insurance purchase 

willingness and other aspects to form a comprehensive risk-taking ability score. 

3.2.1. Weights scoring&Linear regression 

The weighted scoring method was used in the analysis process; the answers of each category of 

respondents were assigned different weighted points to balance the influence of different SES. The 

specific weight distributions are shown in the following table: 

Table 1: Weights assignments. 

Weights Description of loss tolerance 

0 No loss is allowed at any time 

1  Can bear a loss of less than 10% periodically 

2 Can bear 10-30% of the losses periodically 

3  Can bear a loss of more than 30% periodically 

 

The total weight score is obtained by multiplying the loss tolerance percentage matrix by the 

weight vector, and the comparison of this number is analogous to the comparison of the risk-bearing 

ability of the samples. Next, the maximum value of the total weighted points is found and used as the 

maximum possible weighted points. Finally, the risk-taking index of the group in each category 

(income range or age range) is calculated by dividing the total weighted score for each individual by 

its maximum possible weighted score. 

For the model, we assume a linear relationship between risk capacity and the pension contribution 

rate. Therefore, a simple linear regression equation of the following form was established: 

P = β0 + β1R + ε                                                               (1) 
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Table 2: Interpretation of the meaning of mathematical symbols. 

P represents the pension contribution rate 

R Indicates risk-taking ability 

 the intercept term and slope parameter, respectively. 

 the random error term 

 

Another validation experiment was conducted to evaluate the relationship between risk-taking 

ability and consumption intention across different age groups. To this end, we quantified the loss-

bearing ability of each age group. We then used these data to calculate the risk-taking index for each 

age group. Next, we define a set of age values and corresponding risk-taking ability values, as well 

as a set of consumption intention values. We used these data to calculate the correlation coefficient 

between the two variables. If the absolute value of the correlation coefficient was greater than or 

equal to 0.7, we considered that there was a high degree of linear correlation between these two 

variables; if the absolute value of the correlation coefficient was less than 0.7 but greater than 0.3, it 

was considered that there was a certain linear correlation between them; otherwise, we considered 

that there was no significant linear correlation between them. 

3.2.2. Non-parametric regression&Cross-validation 

Table 3: Investigation of financial literacy factors. 

Years 
Simple 

Interest 

Compound 

Interest 
Inflation 

Investment 

Risk 

Fraud 

Probability 

Consumption 

Probability 

2021 58.82% 63.51% 49.22% 66.30% 15.60% 23.04% 

2022 62.69% 68.67% 49.95% 63.56% 11.45% 23.32% 

2023 62.98% 63.83% 50.64% 77.00% 14.14% 22.07% 

 

In the second study, we attempted to analyze the relationship between financial literacy indicators 

(SimpleInterest, CompoundInterest, Inflation, InvestmentRisk, FraudProbability) and consumption 

probability using multiple linear regression. Nevertheless, the results of the multiple linear regression 

were unsatisfactory for several reasons. Firstly, the standard errors SE for all predictors except x2 and 

x4 are reported as zero, leading to undefined t-statistics and p-values, which indicates potential issues 

with model estimation, possibly due to multicollinearity or perfect prediction by some variables. 

Secondly, the infinite t-statistics for the intercept, x2, and x4 suggest that these parameters are not 

reliably estimated within the context of a linear model. Lastly, the presence of null values for p-values 

implies that statistical significance cannot be assessed for most coefficients. Given these limitations, 

it was concluded that the data do not meet the assumptions required for reliable multiple linear 

regression analysis. Specifically, the assumption of linearity may not hold, and the small sample size 

exacerbates the challenges in estimating parameters accurately. 

To address the shortcomings of the multiple linear regression approach, we opted to employ non-

parametric regression methods. Non-parametric regression does not rely on strict distributional 

assumptions or linearity between predictors and the response variable[8]. Instead, it allows the models 

to match the potential structure of the data so that possibly to figure out more complex and variable 

relationships. Given the small sample capacity and potential non-linearities in the data, non-

parametric methods such as kernel regression are better suited to capture the underlying patterns 

without imposing strong parametric constraints. 

After that, there is a cross-validation to check the MAE and RMSE between prediction and actual 

consumption probability. In k-times cross-validation, the data set is randomly divided into k equally-

10 和


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sized folds. For each of the k iterations, one fold is reserved as the validation set while the remaining 

k-minus-1 folds are used as the training set. The model is trained on the training set and validated on 

the validation set. This process is repeated k times, with each fold serving once as the validation set. 

The performance metrics, for example, accuracy, mean squared error, from each iteration are 

averaged to produce an overall estimate of model performance. 

3.3. Empirical analysis and discussion of the results 

3.3.1. Data collection and processing 

According to the survey samples in the “CAFF50: 2023 China Pension Finance Survey Report”, in 

terms of gender, men accounted for 51.24%, and women accounted for 48.76%; the distribution of 

age groups was relatively even, with 18–29, 30–39, and 40–49 years aged 50–59 and over 60 years 

accounting for 20.01%, 20.49%, 19.19%, 19.50% and 20.81%, respectively; in terms of education 

level, primary school and below accounted for 4.60%, junior high school accounted for 11.65%, and 

high school/secondary technical school/vocational high school accounted for 4.60%. College students 

accounted for 31.58%, college students accounted for 17.81%, and college students and above 

accounted for 34.37%. In terms of the number of children, no children accounted for 19.02%, having 

one child accounted for 27.02%, having two children accounted for 35.04%, and having three or more 

children accounted for 18.92%. In terms of marital status, 19.28% had no spouse, and 80.72% had a 

spouse. In terms of monthly after-tax income, 12.63% had a monthly after-tax income of 3,000 yuan 

and below, 21.02% had between 3,001 and 5,000 yuan, 27.01% had between 5001 and 10,000 yuan, 

10001–RGB 15,000 accounted for 18.80%, and RMB 15,001 and above accounted for 20.54%. In 

terms of the number of properties, 0 sets accounted for 10.48%, 1 set accounted for 63.34%, 2 sets 

accounted for 23.78%, and 3 sets and above accounted for 2.40%. The survey sample's residential 

distribution reveals notable differences across geographical regions. Specifically, the Eastern Region 

accounts for 50.73% of the sample, indicating a substantial concentration in this area. In contrast, the 

Central Region comprises 29.68% of the sample, suggesting a more moderate presence. Meanwhile, 

the Western Region holds the smallest share at 19.59%. When comparing the Central and Eastern 

Regions, it is apparent that the Eastern Region is relatively more affluent, as evidenced by its higher 

percentage representation[7]. These percentages reflect the relative prosperity within the surveyed 

areas. The image data and text data in the report were reorganized into tabular form. For example, 

three methods are used to calculate the correct rate of financial answers, and the histogram of each 

algorithm for each year can be converted into an independent percentage. Since the data are complete 

but not large, the decimal point is moved back to make the values more accurate. 

3.3.2. Results of H1 experiment 

After data cleaning and preliminary testing, we substituted all valid observations into the above 

models for estimation. The results show that there is a positive linear relationship between risk-taking 

ability and the pension contribution rate. Specifically, as risk-taking ability increases, individuals tend 

to increase their pension contribution proportion. The resulting output is directly determined via the 

IF function, and the image is as follows: 
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Figure 1: Risk capacity. 

Originally plotted with the matlab software 

To test the robustness of this finding, we also calculate the coefficient of determination ,with 

a value of 0.99, which means that the model can explain approximately 99% of the variation in the 

dependent variable. In addition, we draw a scatter plot and its corresponding fitting curve (see the 

figure 1). The distribution of each point was relatively concentrated, and the trend significantly 

increased, which further supported our theoretical hypothesis. 

Despite the positive conclusions of our study, several limitations should be noted. First, due to the 

limitations of the data collection methods, there may be certain biases, such as insufficient sample 

coverage. Second, considering that many factors affect the behavior of pension contributions, fully 

revealing the complex mechanisms behind this phenomenon on the basis of a single dimension of 

risk preference is difficult. Future studies can try to include more control variables, such as occupation 

and marital status, to gain a more in-depth understanding. However, in view of the shortcomings of 

the current study, the interval classification was changed, the samples were divided into groups 

according to different age intervals, and the above experimental process was repeated. The linear 

correlation coefficient of the output results was 0.7542, which is greater than 0.7. Therefore, the 

experiment concluded that comprehensive risk-taking ability and consumption intention were highly 

linearly correlated. 

In summary, the present study shows that an individual’s risk-taking ability has an important effect 

on his pension contribution rate. This finding not only helps policy-makers better design incentives 

to encourage people to actively participate in the pension savings plan but also reminds financial 

institutions to provide differentiated products and services on the basis of the risk appetite of different 

customers.  

3.3.3. Results of the H2 experiment 

After calculated the Pearson Correlation Coefficient and the Spearman Rank Correlation Coefficient 

between the financial literacy indicators and consumption probability[9]. The results of the Pearson 

Correlation Coefficient revealed that four out of the five financial literacy indicators (Simple Interest 

2R
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Counting, Inflation Counting, Investment Risk, and Fraud Probability Perception) exhibited a 

negative correlation with consumption probability. Only one indicator, Compound Interest Counting, 

demonstrated a positive correlation with consumption probability but the absolute values of these 

correlation coefficients were generally low, suggesting that the correlations were not strong. The 

results of the Spearman Rank Correlation Coefficient were similar to those of the Pearson Correlation 

Coefficient, indicating that most financial literacy indicators were negatively correlated with 

consumption probability, albeit not strongly. Specifically, the Pearson Correlation Coefficients were 

-0.3625, 0.6314, -0.7283, -0.9998, and -0.3751 for the five financial literacy indicators, respectively. 

Similarly, the Spearman Rank Correlation Coefficients were -0.5000, 0.5000, -0.5000, -1.0000, and 

-0.5000. To verify whether these correlation coefficients were significantly different from zero, we 

conducted t-tests. However, it should be noted that directly conducting a t-test on a correlation 

coefficient is statistically invalid due to its nature as a single statistic rather than a sample data set. 

Therefore, the t-test results presented here are for reference only and do not strictly validate the 

significance of the correlation coefficients. Finally, when analyzing the correlation between each 

financial literacy indicator and consumption probability individually, we found that, regardless of 

whether the Pearson Correlation Coefficient or the Spearman Rank Correlation Coefficient was used, 

the negative correlations were observed for Simple Interest Counting, Inflation Counting, Investment 

Risk, and Fraud Probability Perception, with coefficients ranging from -0.3625 to -0.9998 for Pearson 

and -0.5000 to -1.0000 for Spearman. In contrast, Compound Interest Counting demonstrated a 

positive correlation with consumption probability, with a Pearson coefficient of 0.6314 and a 

Spearman coefficient of 0.5000. These findings suggest that certain aspects of financial literacy may 

have a certain impact on consumption probability. 

4. Conclusions 

Empirical analysis reveals that consumers' risk-taking ability has a significant effect on their ability 

to consume personal pension financial products. This means that when designing and promoting 

pension financial products, financial institutions need to fully consider consumers’ individual 

differences and provide personalized consulting services to help consumers better understand and 

choose products that suit them. Nevertheless, individuals with higher financial literacy tend to adopt 

a more cautious approach towards existing pension financial products in the present market, and are 

thus less likely to readily consume them. This may be related to the location of the selected sample 

source. Beyond financial literacy, factors such as family income and expenditure, preference, 

information filtering ability, long-term planning, as well as practical transparency in financial 

products, all play significant roles in affecting people's willingness and decisions to invest in pension 

financial products[7]. People tasked with promoting pension financial products ought to prioritize the 

following aspects: first, enhancing transparency and honesty in disclosure, ensuring clarity in fee 

structures, expected returns, and risk levels, thereby reducing the likelihood of deception, which 

correlates positively with information asymmetry during purchasing decisions; second, offering 

personalized customized services tailored to consumers' household incomes, expenses, and long-term 

planning objectives. Furthermore, based on collected data and analytical results, it is evident that 

consumption probability positively correlates with the risk of deception, indicating that frequent 

buyers may be more fragile suffering deceptions. Hence, there is a need to strengthen education and 

guidance through financial literacy institutions and online seminars, empowering consumers with risk 

identification skills, fostering rational product evaluation, and enabling informed investment 

decisions, ultimately mitigating potential losses from impulsive purchasing. 
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